Regulation of Sertoli cell differentiated function: testicular transferrin and androgen-binding protein expression.
The regulation of Sertoli cell function was investigated through an examination of the effects of various hormones, regulatory agents, and culture conditions on testicular transferrin and androgen-binding protein (ABP) synthesis and steady state levels of mRNA. FSH stimulated both transferrin and ABP production 2-fold above control levels. Interestingly, FSH had a differential effect on transferrin and ABP mRNA levels, with 1.25- and 2.0-fold respective increases in steady state levels of mRNA. Insulin and retinol stimulated both transferrin and ABP synthesis in a similar manner. Testosterone had no significant effect on either transferrin or ABP mRNA levels or synthesis. Maximum stimulation of both transferrin and ABP production occurred when Sertoli cell cultures were treated with a combination of FSH, insulin, and retinol, which resulted in a greater than 4-fold stimulation of synthesis and 2-fold stimulation of gene expression. Optimal transferrin and ABP secretion occurred between days 4-6 of Sertoli cell culture and subsequently declined. Sertoli cell number decreased with time in culture, such that approximately a 50% loss of cells was observed after 10 days of culture. The responsiveness of Sertoli cells to regulatory agents was altered by cell density, with a maximum responsiveness achieved at a density of 12 micrograms DNA/2 cm2 for both transferrin and ABP. As the cell density deviated from this level the responsiveness of cells to regulatory agents decreased and approached control values. These observations indicate that the culture conditions and the method of data normalization are important parameters in an analysis of the hormonal regulation of Sertoli cell function. FSH actions on Sertoli cells increased both cellular and excreted cAMP levels but had no effect on cGMP levels. (Bu)2 cAMP affected transferrin and ABP mRNA levels and synthesis in a similar manner, with approximately a 3-fold increase in synthesis and a 1.5-fold increase in steady state levels of mRNA. The minimum and maximum effective concentrations of (Bu)2AMP for both proteins were 1 and 10 microM, respectively. Observations imply that regulatory agents that act via a cAMP-mediated signal transduction mechanism, such as FSH, will probably have similar actions on transferrin and ABP production. In addition, data obtained with insulin and retinol indicate that transferrin and ABP production can be similarly regulated with cAMP-independent signal transduction mechanisms. Results indicate that transferrin and ABP mRNA levels and synthesis are regulated in a coordinate manner with the regulatory agents and culture conditions evaluated.(ABSTRACT TRUNCATED AT 400 WORDS)